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Abstract 


Objective: This study examined whether ADHD was an independent contributor to grade retention when adjusting for 
IQ, learning disorders, and social class. Method: Outcome data was from participants in studies at Massachusetts General 
Hospital (n = 404 ADHD, n = 349 controls) who underwent psychiatric interviews, socioeconomic status measures, and 
IQ testing. Results: 28% of individuals with ADHD repeated a grade compared with 7% of controls (p < .001). Among 
participants with ADHD, social class, and IQ were significant predictors of high school dropout or repeated grade. An 
interaction effect of ADHD and gender was also found with females with ADHD having a higher risk ratio for repeated 
grade/dropout compared with males with ADHD. Conclusion: Participants with ADHD were significantly more likely to 
repeat a grade, adjusting for all other variables indicating the critical importance of early identification of ADHD to help 


mitigate adverse educational outcomes. (J. of Att. Dis. 2012; XX(X) 1-XX) 
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Every year in the United States, about 1.2 million students 
fail to graduate from high school on time with their peers 
(Alliance for Excellent Education, 2007). This termination 
of education has been shown to have severe adverse life- 
course consequences for these individuals such as poorer 
health, greater demand on social welfare entitlements 
(Freudenberg & Ruglis, 2007), lowear standard of living, 
and impaired social mobility (Kessler, Foster, Saunders, & 
Stang, 1995). In contrast, not only do high school graduates 
go on to earn higher wages but they also live longer (Muen- 
nig, 2005) and are less likely to commit crimes (Raphael, 
2004) or rely on government health care (Muennig, 2005). 
In addition to early termination of education, equally 
worrisome is the adverse societal impact of grade retention. 
Jimerson (1999) followed a sample of retained students, 
low achieving but promoted students, and control students 
for 21 years. In comparison with a group of low achieving 
but promoted students, the retained students were more 
likely to have lower levels of academic adjustment at the 
end of 11th grade, were more likely to drop out of high 
school by the age of 19, were less likely to receive a diploma 
by age 20, were less likely to be enrolled in a postsecondary 
education program, received lower education/employment 
status ratings, were paid less per hour, and received poorer 
employment competence ratings at age 20 (Jimerson, 1999). 
Similarly, Rumberger and Larson (1998) examined several 
variables associated with student mobility and high school 


dropout. Early grade retention emerged as a significant pre- 
dictor of failure to complete high school (Rumberger & 
Larson, 1998). Compared with nonretained students, those 
retained prior to eighth grade were more than four times as 
likely not to complete high school or to receive a GED. 
Given the high morbidity and disability associated with 
grade retention and failing to complete secondary educa- 
tion, it is important to identify modifiable risk factors, so as 
to inform and motivate intervention efforts. 

While the causes of school failure and high school drop- 
out are multifactorial and heterogeneous, to have an impact 
on this important public health issue, it is critical to investi- 
gate potentially modifiable risk factors. One potentially mod- 
ifiable risk factor that has been consistently associated with 
educational deficits is ADHD. Many studies of children and 
adults and from clinical and epidemiologic samples show 
that ADHD is associated with school failure, poor grades, 
grade retention, and academic and occupational under 
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attainment (Barkley, Fischer, Smallish, & Fletcher, 2006; 
Biederman et al., 1993; Biederman et al., 1994; Biederman 
et al., 1996; Biederman et al., 1999; Biederman, Faraone 
et al., 2006; Faraone, Biederman, Doyle, et al., 2006; Faraone, 
Biederman, Spencer, et al., 2006). In one study (Biederman 
et al., 2004), participants with ADHD were shown to be 2.7 
times more likely to repeat a grade (22.9%) than non-ADHD 
controls (10.0%). Likewise, Barbaresi, Katusic, Colligan, 
Weaver, and Jacobsen (2007) demonstrated an association 
between ADHD and poor long-term school outcomes, includ- 
ing grade retention (3 times more likely for participants with 
ADHD) and high school dropout (2.7 times more likely for 
participants with ADHD). Kessler et al. (1995) estimated that 
more than 7.2 million people in the United States prema- 
turely terminated their education because of early-onset psy- 
chiatric disorders (including ADHD), and only a small 
fraction would later complete either high school or be 
enrolled in a postsecondary education program. A very recent 
study (Breslau, Miller, Joanie Chung, & Schweitzer, 2011) in 
29,662 participants showed that ADHD predicted failure to 
achieve on-time graduation from high school and that ADHD 
participants had a distinct pathway to failure to graduate. 
However, because intelligence, social class, and learning dis- 
orders are also risk factors for school failure and are also 
associated with ADHD, a thorough investigation of ADHD’s 
contribution to academic failure needs to attend to these 
confounders. 

The main aim of this study was to examine the impact of 
ADHD on grade retention and failure to complete high 
school attending to the confounders of IQ, social class, and 
learning disabilities. To this end, we used educational out- 
come data from three large case-control studies of ADHD. 
We hypothesized that ADHD would be an independent con- 
tributor to school failure. To the best of our knowledge, this 
is the most comprehensive study to isolate ADHD as a 
major factor for grade retention and failure to complete high 
school. 


Method 
Participants 


Participants were ascertained from three studies conducted 
at the Clinical and Research Programs in Pediatric 
Psychiatry and Adult ADHD at Massachusetts General 
Hospital (“A Controlled Family Study of Boys with 
ADHD,” “A Controlled Family Study of Girls ADHD,” and 
“A Controlled Family Study of Adults with ADHD”). In the 
study of boys with ADHD, we recruited boy probands with 
(n = 140) and without (n = 120) ADHD, between the ages 
of 6 and 17 years. In the study of girls, we recruited girl 
probands with (nm = 140) and without (n = 122) ADHD, 
between the ages of 6 and 17 years. The boys sample was 
reassessed 4 and 10 years after baseline. The girls sample 


was followed up 5 and 10 years after baseline. As previ- 
ously reported, children participating in the boys (Biederman 
et al., 1992; Biederman et al., 1996; Biederman, Monuteaux, 
et al., 2006) and girls (Biederman et al., 2008) studies were 
ascertained from psychiatric and pediatric sources. We 
selected controls from outpatients receiving routine physi- 
cal examinations at pediatric medical clinics. In the adult 
study (Faraone, Biederman, Spencer, et al., 2006), we 
recruited male and female adult participants between the 
ages of 18 and 55 with (m = 219) and without (n = 147) 
ADHD. We have chosen age 55 in all of our adult studies 
to avoid the confounder of cognitive decline. Across all 
studies, potential probands were excluded if they had been 
adopted, if their nuclear family was not available, if they 
had major sensorimotor handicaps (paralysis, deafness, 
blindness), if they had psychosis or autism, or if they were 
unable to participate due to language barriers or an esti- 
mated IQ < 80. After complete description of the study to 
the participants, all adult participants provided written 
consent and parents provided written informed consent for 
their children, who provided written assent. The IRB at 
Massachusetts General Hospital approved this study. For 
the boys and girls studies, we used data from the follow-up 
assessments to determine secondary school completion 
status. If a participant was lost to follow-up prior to reach- 
ing the age of 19, that participant was excluded from the 
present analyses because completion status could not be 
determined with certainty. Thus, the final sample for this 
report consisted of 753 participants (188 and 203 from the 
boys and girls studies, respectively, and 362 from the adult 
study). Original data were collected from 1988 to 2007. 


Materials and Procedure 


The same assessment methodology was used in all stud- 
ies. Psychiatric assessments relied on the Kiddie Schedule 
for Affective Disorders and Schizophrenia—Epidemiologic 
Version (K-SADS-E; Orvaschel, 1994) for participants 
less than 18 years of age and the Structured Clinical 
Interview for DSM-III-R (SCID; Spitzer, Williams, 
Gibbon, & First, 1992; supplemented with modules [e.g., 
CD] from the K-SADS-E to assess childhood diagnoses) 
for participants aged 18 and above. For participants aged 
less than 18 years, diagnoses were based on direct inter- 
views with the mothers and the offspring, except for chil- 
dren less than 12 years who were not interviewed directly. 
For participants 18 years of age and above, diagnoses 
were based on direct interviews with the participant. 
Diagnoses were considered positive if diagnostic criteria 
were unequivocally met. A committee of board-certified 
child and adult psychiatrists resolved diagnostic uncer- 
tainties. Diagnoses were considered positive only if a 
consensus was achieved that criteria were met to a degree 
that would be considered clinically meaningful. 
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The interviewers were blind to the participant’s baseline 
ascertainment group, the ascertainment site, and all prior 
assessments. The interviewers had undergraduate degrees in 
psychology and were extensively trained and supervised. 
First, they underwent several weeks of classroom style train- 
ing, learning interview mechanics, diagnostic criteria, and 
coding algorithms. Then, they observed interviews by expe- 
rienced raters and clinicians. They subsequently conducted 
at least six practice (nonstudy) interviews and senior inter- 
viewers observed them conducting at least three study inter- 
views. We computed kappa coefficients of agreement by 
having experienced, board-certified child and adult psychia- 
trists and licensed clinical psychologists diagnose parttici- 
pants from audiotaped interviews. Based on 500 assessments 
from interviews of children and adults, the median kappa 
coefficient was 0.98. Kappa coefficients for individual diag- 
noses included the following: ADHD (0.88), conduct disor- 
der (1.0), major depression (1.0), mania (0.95), separation 
anxiety (1.0), agoraphobia (1.0), panic (0.95), substance use 
disorder (1.0), and tics/Tourette’s (0.89). 

A committee of board-certified child and adult psychia- 
trists who were blind to the participant’s ADHD status, 
referral source, and all other data resolved diagnostic uncer- 
tainties. Uncertainties arose in a minority of comorbid dis- 
orders, but never for ADHD. Diagnoses presented for 
review were considered positive only when the committee 
determined that diagnostic criteria were met to a clinically 
meaningful degree. We estimated the reliability of the diag- 
nostic review process by computing kappa coefficients of 
agreement for clinician reviewers. For these diagnoses, the 
median reliability between individual clinicians and the 
review committee assigned diagnoses was 0.87. Kappa 
coefficients for individual diagnoses included the follow- 
ing: ADHD (1.0), conduct disorder (1.0), major depression 
(1.0), bipolar (0.78), separation anxiety (0.89), agoraphobia 
(0.80), panic (0.77), substance use disorder (1.0), and tics/ 
Tourette’s (0.68). 


Demographic and Academic Variables 


Socioeconomic status (SES) was measured with the 5-point 
Hollingshead scale (Hollingshead, 1975). Social class mea- 
surement ranges from | through 5; 1 = most affluent social 
class, 5 = least affluent. Low SES was defined as the three 
lowest levels on the 5-point scale. IQ was estimated from 
the Block Design and Vocabulary subtests of the Wechsler 
Adult Intelligence Scale-Revised (WAIS-R; Wechsler, 
1981). Academic achievement was assessed with the 
Reading and Arithmetic tests of the Wide Range 
Achievement Test-Revised (WRAT-R; Jastak & Jastak, 
1985). To assess the presence of learning disabilities, we 
used the procedure recommended by Reynolds (1984) and 
others (Frick et al., 1991), which we have used previously 
(Faraone, Biederman, Monuteaux, Doyle, & Seidman, 


2001) that utilizes a discrepancy model between IQ and 
achievement. We collected data about each participant’s 
lifetime history of grade retention, placement in special 
classes, receiving academic tutoring or extra help, and 
years of education completed. 


Statistical Analysis 


First, we compared probands with and without ADHD on 
demographic characteristics, using Pearson chi-square tests 
and ¢ tests for categorical and dimensional variables, 
respectively. Second, we categorized all participants 
assessed at or after the age of 19 according to their second- 
ary school course based on completion status and lifetime 
history of school failure indexed through repeated grade 
(i.e., completed secondary school and never repeated a 
grade vs. dropped out or repeated a grade). To test the asso- 
ciation between ADHD and high risk of failure to complete 
secondary school, we estimated a logistic regression model 
with dropout/repeated grade status as the dependent vari- 
able and ADHD status and any confounding factors as the 
independent variables. To determine the predictors of sec- 
ondary school dropout/repeated grade, we first tested any 
interaction effects of ADHD and other predictors in logistic 
regression models predicting dropout/repeated grade. Then, 
using a multivariate logistic regression model, we tested the 
dropout/repeated grade status as the dependent variable and 
ADHD, disruptive behavior disorders (conduct disorder 
and/or oppositional-defiant disorder), mood disorders 
(major depression and/or bipolar disorder), multiple (=2) 
anxiety disorders, substance use disorders (alcohol or drug 
abuse or dependence), full-scale IQ estimate, learning dis- 
ability (math or reading), age, sex, and study as the inde- 
pendent variables. The psychiatric comorbidity variables 
were coded positive only if the participant reported a life- 
time history of the disorder(s) in question prior to age 19. 
Participants who reported the disorder onset occurring on 
or after age 19 were coded negative for that variable. All 
statistical tests were two-tailed, and alpha was set at .05. 


Results 


There were no significant differences between participants 
with and without ADHD on sex. However, the ADHD 
group had an older mean age and a lower mean social class 
(see Table 1). 

The proportion of participants with and without ADHD 
who failed to complete high school or repeated a grade 
were 29.2% (n = 118) and 7.7% (n = 27), respectively (p < 
.001). We tested the association between repeated grade/ 
dropout and ADHD status, controlling for study of origin, 
age, and social class. After controlling for these variables, 
we found that participants with ADHD were significantly 
more likely to have repeated a grade or failed to complete 
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Table |. Demographic Characteristics 





Controls (n = 349) 


ADHD (n = 404) 

















Demographic characteristic n % n % Test statistic p value 
Male (% male) 163 47 206 5l 77(1) =1.38 241 
Study ?(2) =9.29 010 
Boys 96 28 92 23 
Girls 106 30 97 24 
Adult 147 42 215 53 
M SD M SD 
Age (years) 27.2 7.3 30.7 10.1 t(751) = -5.37 <.001 
Socioeconomic status 1.8 0.7 2.1 1.0 t(712) = -4.91 <.001 
l1Q 115.3 12.4 108.2 14.8 t(751) = 7.09 <.001 





Table 2. Details of Multivariate Model Predicting Repeated 
Grade/High School Dropout 





Odds ratio, 95% 





Predictor confidence interval z statistic p value 

ADHD 3.13 [1.79, 5.48] 4.00 <.001 

Low socioeconomic 2.20 [1.37, 3.53] 3.25 .001 
status 

IQ < 100 2.94 [1.84, 4.69] 4.52 <.001 

Disruptive disorders 1.51 [0.90, 2.52] 1.57 12 

Mood disorders 1.31 [0.79, 2.17] 1.06 29 

Anxiety disorders 0.73 [0.43, 1.22] =[.1:9 .23 

Substance use 0.78 [0.49, 1.22] -1.09 .28 
disorders 

Learning disability 1.28 [0.75, 2.20] 0.90 ais 





Note: Predictors are also included in the model: study of origin, sex, 
and age. 


high school compared with participants without ADHD 
(odds ratio [OR], 95% confidence interval [CI] = 4.8 [2.9, 
7.7], z= 6.28, p< .001). 

We found a significant interaction effect of ADHD and 
gender (z = —2.67, p = .007). Specifically, females with 
ADHD had a higher risk ratio for repeated grade/dropout 
(3% in controls vs. 28% in ADHD, OR = 11.8, 95% CI = 
[5.0, 28.2], p < .001) compared with males with ADHD 
(13% in controls vs. 30% in ADHD, OR = 2.9, 95% CI = 
[1.7, 5.0], p< .001). There were no other significant interac- 
tion effects of ADHD status and other risk factors. 

As shown in Table 2, ADHD, social class, and IQ were 
significant predictors of high school dropout or repeated 
grade among participants with ADHD. Specifically, partici- 
pants with ADHD were significantly more likely to repeat a 
grade or drop out of school, adjusting for all other variables 
(adjusted probabilities of repeated grade/dropout: ADHD = 
26.5% vs. non-ADHD = 6.4%) and vice versa: independent 


of ADHD status, social class, and IQ were predictors of 
high school dropout or repeated grade. 


Discussion 


We found that participants with ADHD were significantly 
more likely to have repeated a grade or failed to complete 
high school compared with participants without ADHD, 
even after adjusting for social class, IQ, and learning dis- 
ability (math or reading; adjusted probabilities of repeated 
grade/dropout: ADHD = 26.5% vs. non-ADHD = 6.4%). 
While social class and IQ were also potent, independent 
predictors of grade retention and failure to complete high 
school, ADHD is more easily treatable and modifiable. 
These findings confirm the study hypothesis that ADHD is 
an independent significant risk factor for grade retention 
and early educational termination, stressing that early iden- 
tification and early intervention of this disorder are critical 
to averting these harmful outcomes. 

Our findings that ADHD is a risk factor for grade reten- 
tion and failure to complete high school are consistent with 
results from large-scale epidemiological studies document- 
ing the same (Biederman et al., 2004; Kessler et al., 2006). 
These results are also consistent with Barbaresi et al.’s 
(2007) findings where long-term school outcomes for chil- 
dren with and without ADHD were studied in a population- 
based study. They found that participants with ADHD were 
2.7 times more likely to drop out before high school gradu- 
ation and non-ADHD controls. 

Roderick (1994) highlighted the importance of grade 
retention as a predictor of compromised education course. 
These latter investigators used a cohort of youths from an 
urban school system to examine whether and how grade 
retention influenced graduation outcomes. In that study, the 
odds of dropping out from high school were, on average, 
2.24 times greater across risk periods for students who 
repeated a grade from first grade to sixth grade than for 
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nonretained participants. For participants who were retained 
more than once, the odds of dropping out from high school 
were 3 times higher across risk periods when compared 
with nonretained participants. In addition, early and late 
grade retentions were associated with significant increases 
in high school dropouts. 

Similarly, Jimerson, Anderson, and Whipple (2002) con- 
ducted a systematic review of the literature concerning the 
association between high school dropout status and grade 
retention. All reviewed studies that included grade retention 
as a potential predictor of dropping out from high school 
demonstrated an association between the two variables. 
Several of the reviewed studies reported grade retention to 
be the strongest predictor of later dropout states. Taken 
together, these findings, along with those of the extant lit- 
erature and community surveys, clearly indicate that indi- 
viduals with ADHD are at high risk of grade retention and 
failing to complete high school. 

In our analysis, a novel outcome was the significant 
interaction effect of ADHD and gender as most studies 
(Chapman, Laird, & Kewal-Ramani, 2010) have found that 
boys are generally more likely to drop out of school than 
girls. However, in our study, the same percentage of males 
and females with ADHD failed to complete high school. 
Based on the rates of controls, this finding indicates that 
ADHD increases the risk of dropout by tenfold, whereas for 
boys, the ratio was less than threefold, indicating dropout 
for girls with ADHD is of high significance. 

Our findings that ADHD is an independent major risk 
factor for grade retention and early termination of education 
have very important clinical and public health implications. 
Considering that the average age of onset of ADHD is in the 
preschool years (Wilens et al., 2002) and that it is a very 
treatable disorder, these findings should encourage clini- 
cians to help identify students with ADHD and target them 
for early intervention efforts. Considering that ADHD is a 
highly modifiable risk factor for a compromised educa- 
tional course, these findings have large public health sig- 
nificance as a compromised educational course profoundly 
affects the individual, the family, and society at large. 
Recent findings document that many high school dropouts 
attribute negative attitudes about staying in school to symp- 
toms that may well be indicative of undiagnosed ADHD 
(Bridgeland, Dilulio, & Morison, 2006), adding to the like- 
lihood that diagnosing ADHD in younger grades could be 
beneficial to ameliorating this public health problem. Thus, 
early screening in schools for ADHD could be an important 
preventative measure for grade retention and thus curbing 
dropout rates. 

These results need to be viewed in light of some method- 
ological limitations. The majority of participants in our 
sample were Caucasian-referred participants, thus our 
results may not be generalizable to minority groups and 
community samples. 


Conclusion 


With these limitations in mind, this study found that ADHD 
makes a significant contribution to grade retention and high 
school dropout in youth independently of IQ, social class, 
and learning disabilities. Although IQ and social class were 
also found to independently contribute to these risks, these 
risk factors are less modifiable than ADHD. These findings 
stress that early identification and early intervention efforts 
aimed at children are critical to help mitigate adverse edu- 
cational outcomes. 
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